The effect of nicotinic acid on the synthesis of cerebrosides in the brain was studied during brain development. The concentration of cerebrosides in the brain was significantly lower in nicotinic acid-deficient animals than in those receiving a nicotinic acid-supplemented diet. The total lipid concentration in the brain of nicotinic acid-deficient rats was slightly lower than that of rats fed on the nicotinic acid-supplemented diet. Therefore, the ratio of cerebrosides to total lipids of nicotinic acid deficient rats was markedly lower than that of nicotinic acid-supplemented rats. However, this low cerebroside level in nicotinic acid-deficient rats was restored by the administration of the nicotinic acid-supplemented diet. Synthesis of cerebrosides was followed in the brain of developing rats after intracerebral injection of L-[U-14C]serine. The total amount of radio activity incorporated into the cerebroside fraction of nicotinic acid deficient rat was smaller than that of nicotinic acid supplemented rats. These observations suggest that nicotinic acid affects cerebroside synthesis in the brain of rats.
.
Assay of nicotinic acid. An aliquot of the brain homogenate in 0.32M sucrose was used for the analysis of nicotinic acid. Nicotinic acid in tissue was extracted as described previously (19). The nicotinic acid content of the extracts was determined microbiologically by the methods of Snell and Wright using Lactobacillus arabinosus strain 17-5, ATCC 8014 (26).
RESULTS

Effect of nicotinic acid on the growth of rats
Weanling rats (12days after birth) were fed on either the nicotinic acid-deficient diet or the nicotinic acid-supplemented diet (10mg per 100g diet) for 17days. The growth response curves of weanling rats are shown in Fig. 1 of animals fed on the nicotinic acid-deficient diet was far inferior than that of the group given the nicotinic acid-supplemented diet ad libitum (ad libitum control). In the pair-fed group given the nicotinic acid-supplemented diet (pair-fed control), body weight gain was remarkably smaller than that of the ad libitum control group. This suggests that body weight was affected more by undernourishment from restricted food intake than by nicotinic acid deficiency.
Amount of nicotinic acid, cerebrosides and total lipids in the brain of the nicotinic acid deficient rats and the nicotinic acid supplemented rats Weanling rats (weaned 12days after birth) were given either the nicotinic acid deficient diet or the nicotinic acid-supplemented diet ad libitum or by pair feeding for 10days. As shown in Table 1 , no remarkable difference in brain weight was observed between the nicotinic acid-deficient group and the nicotinic acid supplemented group. Concentration of nicotinic acid in the whole brain of rats fed on the nicotinic acid-deficient diet was significantly lower than the animals fed on the nicotinic acid-supplemented diet (pair-fed group and ad libitum group).
The total lipid concentration in the brain of nicotinic acid-deficient rats was lower than that of the rats fed on the nicotinic acid-supplemented diet ad libitum. However, the total lipid concentration did not differ between the group fed on the nicotinic acid-deficient diet and that given the nicotinic acid-supplemented diet by pair feeding.
The concentration of cerebrosides in the brain was significantly lower in nicotinic acid-deficient animals than those receiving the nicotinic acid-supplemented diet (pair-fed group and ad libitum group). However, cerebroside concentration showed no difference between the pair-fed group and the ad libitum group. Therefore, the ratio of cerebrosides to total lipids of nicotinic acid-deficient rats was cerebroside fraction was estimated.
As shown in Table 3 , B, the total amount of radioactivity incorporated into the cerebroside fraction of the nicotinic acid-deficient group was smaller than that of the group administered nicotinic acid for 48hr.
DISCUSSION
The results of the present study show that the total amount of radioactivity of 14C -serine incorporated into the cerebroside fraction of nicotinic acid-deficient rats was relatively low compared with nicotinic acid-supplemented rats. Our previous study has shown that the concentration of cerebroside in the whole brain was barely measurable before 12days after birth (5). There was a gradual increase in cerebroside concentration in the brain from 12days after birth to the adult level at approximately 47days after birth. The concentration of cerebrosides in the brain of rats fed on the nicotinic acid-deficient diet from the 12th day to the 47th day after birth, however, was lower than that of rats fed on the nicotinic acid-supplemented diet. Deposition of cerebrosides in the brain of nicotinic acid-deficient rats was delayed due to decreased biosynthesis of cerebrosides.
Long chain fatty acids (C22-C26) are essential constituents of cerebrosides.
Infant brain cerebrosides have a lower percentage of C22-C26 fatty acids than those of child and adult (27). The importance of these long-chain fatty acids in myelinogenesis is evident by the dramatic increase in their formation at the onset of myelination in the mouse and rat (28). Biosynthesis of long chain fatty acids involves de novo synthesis by cytoplasmic enzyme producing mainly palmitic acid, and chain elongation by microsomal and mitochondrial enzymes. Pyridine nucleotide is the preferred cofactor for the formation of palmitoil-CoA from long chain fatty acids (28) . The microsomal fatty acid elongating activity in the brain rose to the maximum level on the 21st day after birth and then declined to low levels in the mature brain . The developmental changes in brain microsomal fatty acid elongation activity are consistent with the maturational changes in the composition and content of sphingolipid fatty acids . Therefore, since pyridine nucleotide is the preferred cofactor for fatty acid elongation, it is likely that a small amount of long chain fatty acids in the central nervous system of nicotinic acid-deficient rats is responsible for reduced synthesis by the microsomal enzyme, which is directly related to myelination .
Myelination is a complex biological process by which oligodendroglial cells in the central nervous system and Schwann cells in the peripheral nervous system produce a multilayer membrane around nerve fibers. The onset of active myelination is abrupt, and the period of active myelination is relatively short . The biological factors responsible for this rather specific timing of myelination are yet unknown. Although the data presented in this paper clearly show that nicotinic acid can influence the cerebroside concentration in the developing rat brain , the precise role of nicotinic acid in the process of cerebroside synthesis is unknown . Because cerebroside metabolism in the rat brain is associated with myelination, further studies must be made to clarify the effect of nicotinic acid on cerebroside synthesis during the period of active myelination. 
